SUBJECT: DoD Mddeling and Simulation (M&S) Verification, Validation, and
Accreditation (VV&A)

Ref erences: (a) DoD Directive 5000.59, “DoD Modeling and Sinul ation (MS)

Managenent,” January 4, 1994

(b) DoD Directive 5000.1, “Defense Acquisition,” February 23,
1991

(c) DoD Instruction 5000.2, “Defense Acquisition Managenent
Pol i ci es and Procedures,” February 23, 1991

(d) DoD 5000.2-M “Defense Acquisition Managenent Docunentation
and Reports,” February 1991, authorized by DoD I nstruction
5000. 2, February 23, 1991

(e) through (1), see enclosure 1

A.  PURPOSE

This Instruction inplenents policy, assigns responsibilities, and,
prescribes procedures under reference (a) for the W&A of DoD MS.

B. APPLICABILITY AND SCOPE

This Instruction applies to:

1. The Ofice of the Secretary of Defense (0SD), the Mlitary
Departments, the Chairman of the Joint Chiefs of Staff, the Unified Conbatant
Commands, the Inspector CGeneral of the Department of Defense, the Defense
Agencies, and the DoD Field Activities (hereafter referred to collectively as
"the DoD Comnponents").

2. Al DoD M&S used after the effective date of this Instruction

3. The devel opnent of other DoD Publications and docunents, as needed,
to provi de DoD W&A gui dance

4. The establishnment of such boards and panels as nay be necessary to
further devel op DoD W&A policies, procedures, and plans.

C.  DEFI N TI ONS

Terns used in this Instruction are defined in encl osure 2.

D. POLICY

It is DoD policy that:



1. DoD Components shall establish VW&A policies and procedures for MS
t hey devel op and nanage. The "DoD M&S Executive Agent" (MSEA) responsible for
a common- or general -use M&S shall follow DoD Conponent VVE&A policies and
procedures for that application, unless otherw se specified by the Under
Secretary of Defense for Acquisition and Technol ogy (USD(A&T)).

2. M&S used to support the major DoD deci si onmaki ng organi zati ons and
processes (such as the Defense Planning and Resources Board; the Defense
Acqui sition Board (DAB); the Joint Requirements Oversight Council; and the DoD
Pl anni ng, Programm ng, and Budgeting System (described in references (b)
through (f))) shall be accredited for that use by the DoD Component sponsoring
t he application. Likew se, M&S used for joint training and joint exercises
shal | be accredited for that purpose by the application sponsor

3. Each DoD Conponent shall be the final authority for validating
representations of its own forces and capabilities in joint-, general-, and
conmon- use M&S applications and shall be responsive to the other DoD
Conmponents to ensure they are appropriately represented.

E. RESPONSIBILITIES

1. The Under Secretary of Defense for Acquisition and Technol ogy shall

a. Encourage VV&A activities across the Departnent of Defense.

b. In coordination with the DoD Conponents, develop policies,
procedures, and DoD publications for the nmanagenent and advancenment of WW&A
of DoD MS.

c. Through the DoD Executive Council on Mdeling and Sinul ation
( EXCI MB)

(1) Encourage inproved conmuni cati on and coordination anong and
bet ween DoD WE&A activities.

(2) ldentify and support investnents in VW&A enabling
technol ogi es that have high-value return in fulfilling DoD requirements, or
that fill gaps in DoD VV&A capabilities.

(3) Prompte joint and cooperative research, devel opnent,
acqui sition, and application of VV&A technol ogi es and processes anpong t he DoD
Conponent s.

(4) Recommend DoD WW&A goal s and objectives, and devel op an
i nvestment strategy and plan to achieve themin support of the DoD M&S Mast er
Pl an and DoD M&S | nvest nent Pl an.

(5) Establish standards and guidelines to pronote DoD W&A
procedural commonality.

(6) Establish procedures for resolving differences in
representation of forces and capabilities anong the DoD Conponents to ensure
standardi zation in joint, general, and comon-use MS applications and
federati ons of nodels and sinmul ations.

d. Include appropriate VW&A activities and resources in the DoD M&S
Master Plan and I nvestnment Pl an.



e. Undertake additional DoD Conponent responsibilities as stated in
subsection E. 3., bel ow.

f. Designate the Defense Mddeling and Simulation Ofice (DMSO as the
“DoD W&A focal point” to be the central source of DoD VW&A data and
i nformati on and to assist DoD and non-DoD organi zati ons, as requested, in
resol ving VV&A issues or obtaining information on DoD VV&A practices.

g. Mke information and data on VV&A activities readily avail able
t hrough the DoD M&S Resource Repository (MSRR) systemincluding, as a mni num
DoD Conponent VW&A policies and procedures, V&V results, and accreditation
docunent ati on.

2. The Assistant Secretary of Defense for Command, Control,
Conmuni cations and Intelligence shall:

a. Through the Director, Defense Intelligence Agency, coordinate the
VWEA of foreign threat forces with the appropriate threat authorities.

b. Undertake additional DoD Conponent responsibilities as stated in
subsection E. 3., bel ow.

3. The Heads of the DoD Conmponents shall:

a. Plan and provide resources, as needed, to carry out functiona
VV&A responsibilities according to DoD Conmponent priorities.

b. Review and coordi nate DoD VV&A policies and procedures, and DoD
publicati ons.

c. Develop inplenentation or supplenentation docunents for this
Instruction, as appropriate, and forward one copy to the USD(A&T) wi thin 120
days of the effective date of this Instruction

d. Include appropriate VW&A activities and resources in DoD
Component M&S Master Plan and I nvestnent Plan

e. Establish WE&A policies, procedures, and guidelines for MS
applications when required by DoD policy.

f. Prepare W&A reports, as appropriate, for each M&S application
t hey nanage.

g. Assunme DoD-wi de VWW&A responsibility for a DoD common- or general -
use M&S application, in response to guidance fromthe USD(A&T), when
designated as a "DoD MSEA. "

h. Docunent the results of VV&A activities. Mke information and
data on DoD Conponent VW&A policies and procedures, V&V results, and
accreditation docunmentation, as a mininmum accessible to the other DoD
Conmponents t hrough the MSRR

i. Designate a “VV&A focal point” for their W&A activities
policies, procedures, and VV&A results and docunentation and to interface
with the DoD VWV&A focal point.



4, The Chairman of the Joint Chiefs of Staff, in coordination with the
Conmanders in Chief of the Unified Conbatant Conmands, shall:

a. Establish the W&A policies, procedures, and guidelines to
satisfy the needs of other joint activities reporting to the Chairnman of the
Joint Chiefs of Staff.

b. In coordination with the other DoD Conponents, establish
procedures for the accreditation of joint M&S and federations of MS used for
joint applications.

c. Ensure that accreditation docunentation is nmintained and
accessi bl e.

d. Undertake additional DoD Component responsibilities as listed in
subsection E. 3., above.

F.  PROCEDURES

1. DoD Conponent VV&A policies and procedures shall address, as a
mi ni mum

a. Existing and new M&S devel opnent s

b. DoD Conponent - nanaged M&S that are elenments of a federation of
nodel s and sinul ati ons.

c. DoD Component-managed M&S intended for joint-, general-, or comon-
use.

d. Responsibilities and designation of M&S proponents.
e. Responsibilities and designation of M&S application sponsors.

f. Responsibilities and designation of verification, validation, and
accreditation agents.

g. VWV&A Resources
h. VWV&A docunentation procedures and responsibilities.

i. DoD Conponent VV&A focal point designation, authority, and
responsibilities

2. Verification and validation (V&) shall be:

a. Commensurate with the relative inportance and stage of devel opnment
of the nodel, sinmulation, or federation of nbdels and sinulations to which
they are applied.

b. The responsibility of the M&S proponent.

c. Required after the effective date of this Instruction, as foll ows:

(1) For all major M&S devel opments. Major MRS include, but are not
limted to, M&S whose intended application will require accreditati on by DoD



or Conponent policy; that will be elenments of a federation of nodels and

simul ations; that are intended for reuse; whose application involves safety
of Iife; and whose devel opnent will involve the conmitnent of significant DoD
resour ces

(2) When existing nodels and sinul ati ons undergo nmj or upgrade or
nodi fi cation.

d. Incorporated into the devel opment and |ife-cycle nmanagenent
processes of all major MRS

e. Encouraged for all major M&S in current use in the Departnment of
Def ense.

3. V&V plans shall be devel oped concurrently upon initiation of
devel opnent of mmjor M&S or nmjor upgrade of an existing M&S to include
program ng of V&V resources. The appropriate DoD MSEAs will be consulted
during plan devel opnent if the M&S will involve representations within the
MBSEAs’ probl em domai n(s). V&V plans shall be docunented consistent with the
m ni mum i nformati on i n paragraphs F.4.a. and F.4.b., bel ow

4. V&V information shall be docunmented and shall, as a mnimum incl ude:

a. For verification
(1) Identification of the verification agent.

(2) A description of the nodel or sinulation version or release
and devel opi ng organi zati on

(3) Conplete identification and description of the verification
met hodol ogi es and activities, organizations, and individuals involved in the
verification.

(4) Results of the verification effort, including any identified
M&S |imtations.

b. For validation:
(1) Identification of the validation agent.

(2) A description of the nodel or simulation version or rel ease
and devel opi ng organi zati on

(3) Conplete identification and description of the validation
met hodol ogi es and activities, organizations, and individuals involved in the
val i dati on.

(4) Results of the validation effort, including any identified
M&S |imtations.

5. Accreditation is the responsibility of the M&S application sponsor.

6. Accreditation results shall be docunented by the application sponsor
and shall include the follow ng:



a. ldentification of the accreditation agent if different fromthe
application sponsor.

b. A description of the nodel, sinulation, or federation of nodels
and sinul ations.

c. The intended purpose.

d. The assunptions; scenarios; representations of concepts, tactics,
techni ques, and procedures; forces, processes, and doctrine fromboth
friendly and opposing force perspectives as used in the MS.

e. Description of the accreditation methodol ogy including V&Y
activities that support accreditation; data verification, validation, and
certification (W&QC); and accreditation criteria

f. The accreditation agent’s evaluation to include capabilities and
limtations as they affect the appropriateness of the nodel, sinulation, or
federation of nodels and sinulations for the intended purposes.

g. The application sponsor’s decision on whether or not to accredit
the particul ar specific nodel, simulation, or federation of nodels and
simul ati ons for the intended purpose.

7. The DoD Conponent responsible for nanaging a federation of nodels and
simul ati ons shall have the sanme responsibility for federation VW&A poli cies,
procedures, and activities as does the proponent of individual nodels and
si mul ati ons.

8. V&V of the individual nodels and sinulations used in a federation
shall remain the responsibility of the DoD Conmponent managi ng that federation
el enent .

9. The DoD Conponent sponsoring an application of a federation of nodels
and sinulations shall be responsible for accreditation of the federation for
the i ntended purpose. The application sponsor may desi gnate other DoD
Conmponents to act as accreditation agents for the federation, with the
concurrence of the designated DoD Conponent.

10. The accreditation of a federation of npdels and sinulati ons shal
i nclude a determination as follows that:

a. Federation elenments can appropriately exchange data.

b. Data itens bei ng exchanged are accurate and conparabl e across
the federation to the extent required.

c. Response tinmes are conmensurate across all system el ements.

d. The degree to which the federation is conplete and neets real -
wor | d behavi or, appearance, perfornance, fidelity, and interoperability
expectations are acceptable for the intended purpose.

11. V&V activities for a particular MS application involving
representations within the problem domain of an MSEA shall be coordinat ed
with that MSEA



12. V&V of foreign threat forces in M&S shall be fornmally coordi nated
with the appropriate threat authorities through the Defense Intelligence
Agency (DI A) to ensure conformance with established intelligence positions
and assessnents.

13. MBS in support of DoD activities that are devel oped or used by non-
DoD Governnent Organi zations, contractors (including federally funded
research and devel opnent centers), acadenic institutions, and any other non-
DoD organi zations shall conply with DoD VV&A policies and procedures. The
DoD Conponent sponsoring the non-DoD M&S application is responsible for
ensuring conpliance with established V&A policies and procedures.

G | NFORVATI ON REQUI REMENTS

The USD(A&T) may establish information reporting requirenents, in
accordance with DoD Directive 8910.1 (reference (g)) to assist in the
managenent of DoD VV&A activities. Wen possible, existing infornation
systenms shall be used or nodified rather than creating new systens.

H  EFFECTI VE DATE

This Instruction is effective i mediately.

Paul G Kani nski

Encl osures - 2
1. Ref er ences
2. Definitions

REFERENCES, conti nued

(e) DoD Directive 7045.14, "The Planni ng, Progranm ng, and Budgeting System
(PPBS)," May 22, 1984

(f) Menmor andum for the Chairnman (MCM 76-92, "Charter of the Joint
Requi rements Oversi ght Council”

(9) DoD Directive 8320.1, "DoD Data Admi nistration," Septenber 26, 1991

(h) DoD Directive 8000.1, "Defense Informtion Managenent (I M Program"
Cct ober 27, 1992

(i) DoD Directive 8120.1, "Life-Cycle Managenent of Autonmated Infornmation
Systens (AlISs)," January 14, 1993



(j) DoD Directive 8910.1, "Managenent and Control of Information
Requi rements, " June 11, 1993
(k) DoD 8910.1-M "DoD Procedures for Managenent of Infornmation
Requi rements, " Novenber 1986, authorized by DoD Directive 8910.1, June

11, 1993
(1) DoD STD 498, "Software Devel opment and Docunentation,"” Decenber 5, 1994

DEFI NI TI ONS

1. Accreditation. The official certification that a nodel, sinulation, or
federati on of nbdels and sinulations is acceptable for use for a specific
pur pose.

2. Accreditation Agent. The organization designated by the application
sponsor to conduct an accreditation assessnent for a M&S application




3. Accreditation Criteria. A set of standards that a particul ar nodel |,
simul ati on, or federation of nodels and sinulations nmust neet to be accredited
for a specific purpose.

4. Common-Use MRS. M&S applications, services, or materials provided by a
DoD Conponent to two or nore DoD Conponents.

5. Cooperative Devel opnent. A project in which two or nore DoD Conponents
share in domain research, technical studies, or technol ogy devel opnent that
may result in dissimlar MS applications.

6. Data Certification. The determ nation that data have been verified and
val i dat ed

7. Data Validation. The docunented assessnent of data by subject area
experts and its conparison to known val ues.

8. Data Verification. Data verification is the use of techni ques and
procedures to ensure that data neets constraints defined by data standards and
busi ness rul es derived from process and data nodel i ng.

9. DoD Conponent Verification, Validation, Accreditation (VV&A) Focal
Point. An organi zation, designated by each DoD Component, as its
aut horitative, single point of contact for information and data on, as a
m ni mum that DoD Conponent's VV&A policies and procedures, V&V results, and
accreditation docunentation. The DoD Conponent VW&A focal point shall be the
desi gnated point of contact to work with the DoD W&A focal point on VWE&A
i ssues. (See definition 15., below,)

10. DoD Issuance. DoD Directives, Instructions, Publications, and their
Changes. (See definition 20., below)

11. DoD Modeling and Simulation (M&S) Executive Agent (MSEA). A DoD
Conmponent to whomthe USD(A&T) has assigned responsibility and del egated
authority for coordinating the devel opnent and mai nt enance of a specific area
of general or common-use MS application, including rel evant standards and
dat a bases, used by or conmon to nany nodels and sinul ations

12. DoD Mdeling and Sinmulation (M&S) Resource Repository (NMSRR). A A
geographically distributed and networked series of automated information
systems that contain unclassified, classified, or both classified and
uncl assified data and information on M&S that is accessible by DoD authorized
users. B. A single DoD node, source or site that contains M&S data and/ or
informati on that may or may not be part of the DoD MSRR networ K.

13. DoD Publications. DoD issuances that inplenment or suppl enent DoD
Directives and Instructions by providing uniform procedures for managenent or
operational systens and dissem nating adm nistrative information. DoD
Publications include: Catalogs, Directories, Quides, Handbooks, |ndexes,

I nventories, Lists, Manuals, Mdul es, Panphlets, Plans, Regul ations, and
St andards that inplenent or supplement DoD Directives or Instructions.

14. DoD VV&A Focal Point. A DoD organization designated as the
aut horitative, single point of contact for DoD and non-DoD activities on the
data and information on DoD VV&A policies, procedures and practices, V&/
results, and accreditation docunentation




15. Executive Council for Mdeling and Simulation (EXCIMS). An
organi zation established by the USD( A&T) and responsible for providing advice
and assi stance on DoD M&S i ssues. Menbership is deternined by the USD(A&T)
and is at the Senior Executive Service, flag, and general officer |evel.

16. Federation Elenent. Termapplied to an individual nodel or sinulation
that is part of a federation of nobdels and sinul ations. Federati on el ements
may be distri buted.

17. Federation of Mddels and Sinulations. A systemof interacting nodels
and/ or sinmulations, with supporting infrastructure, based on a conmon
under standi ng of the objects portrayed in the system (See definition 17.
above.)

18. Ceneral -use M&S Applications. Specific representations of the
physi cal environnent or environnental effects used by, or common to, many
nodel s and sinul ations; e.g., terrain, atnospheric, or hydrographic effects.

19. Inplenentation. The publication by the DoD Conponents of directives,
i nstructions, regulations, and rel ated docunents that define responsibilities
and authorities and establish the internal nanagenent processes necessary to
carry out the policies required by a DoD issuance.

20. Joint M&S. Abstract representations of joint and Service forces,
capabilities, equiprment, nateriel, and services used in the joint environment
by two, or nore, Mlitary Services.

21. Joint Training. Mlitary training based on joint doctrine to prepare
joint forces or joint staffs to respond to operational requirenents deened
necessary by the CINCs to execute their assigned m ssions.

22. Major Mdeling and Sinulation (M&S). MS which include, but are not
limted to, M&S: whose intended application will require accreditation by DoD
or Conponent policy; that will be elenents of a federation of nobdels and
simul ati ons; that are intended for reuse; whose application involves safety of

life; and, whose devel opnent will involve the conmtnent of significant DoD
resources.
23. Model. A physical, mathematical, or otherw se |ogical representation

of a system entity, phenomenon, or process.

24. Modeling and Sinul ation. The devel opnent and use of live, virtual
and constructive nodels including sinulators, stinulators, enulators, and
prototypes to investigate, understand, or provide experiential stimulus to
either (1) conceptual systens that do not exist or (2) real life systens which
cannot accept experinentation or observation because of resource, range,
security, or safety linmtations. This investigation and understanding in a
synthetic environment will support decisions in the domains of research
devel opnent, and acquisition and analysis, or transfer necessary experiential
effects in the education, training, and mlitary operations donain.

25. Model ing and Sinulation (M&S) Application. A specific, individua
proj ect session that requires or uses an M&S to achieve its purpose.
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26. Modeling and Sinulation (M&S) Application Sponsor. The organization
that utilizes the results or products froma specific application of a nodel
or sinmulation.

27. Modeling and Sinulation (M&S) Devel oper. The organization responsible
for managi ng or overseei ng M&S devel oped by a DoD Conponent, contractor, or
Federal | y Funded Research and Devel opment Center

28. Modeling and Sinulation (M&S) Proponent . The agency or organi zation
that has primary responsibility for M&S in its area of interest.

29. Modeling and Sinulation (M&S) Interoperability. The ability of a
nodel or sinulation to provide services to, and accept services from other
nodel s and sinul ations, and to use the services so exchanged to enabl e these
M&S to operate effectively together.

30. DoD Modeling and Sinmulation (M&S) Investnment Plan. A DoD plan
publ i shed under the authority of the USD(A&T) and with the coordination of the
DoD Components, that establishes short-term (present to 6 years) and |ong-term
(beyond 6 years) prograns and funding for joint and combn use M&S to achieve
the specified goals and objectives outlined in the DoD M&S Master Pl an

31. DoD Mdeling and Simulation (M&S) Master Plan. A DoD plan, published
under the authority of the USD(A&T) and with the coordinati on of the DoD
Conponents, that establishes short-term (present to 6 years) and long-term
(beyond 6 years) DoD goals and objectives for the application of M&S for joint
and comon use within the Departnment of Defense. It shall also include an
assessnment of current MS capabilities, a status report on M&S efforts under
devel opnent, and a road map that delineates the managenent, investnent, and
technical strategies required to achi eve DoD M&S obj ecti ves.

32. Sinulation. A nethod for inplementing a nodel over tine. Also, a
technique for testing, analysis, or training in which real-world systens are
used, or where real-world and conceptual systens are reproduced by a nodel

33. Supplenentation. The publication by the DoD Conmponents of directives,
i nstructions, regulations, and rel ated docurments that add to, restrict, or
otherwi se nodify the policies and procedures of DoD i ssuances.

34. Validation. The process of determ ning the degree to which a nodel is
an accurate representation of the real-world fromthe perspective of the
i ntended uses of the nodel.

35. Validation Agent. The organization designated by the M&S sponsor to
performvalidation of a nodel, simulation, or federation of nodels and/or
si mul ati ons.

36. Verification. The process of determ ning that a nodel inplenmentation
accurately represents the devel oper's conceptual description and
speci fications.

37. \Verification Agent. The organi zation designated by the M&S sponsor to
performverification of a nodel, simulation, or federation of nbdels and/or
si nmul ati ons.
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